was born in rural Hampshire on 23 March 1956, the second daughter of Roy and Anna Beddington (née Griffith). Both her parents were artistic, a talent inherited by Rosa and later used to great effect in her professional life as a scientist. Her parents divorced when she was three, in the days before divorce had become the dreary everyday event it is today. Roy subsequently remarried and had another daughter, Sarah, who also became an artist, but Anna did not recover from the breakup of her marriage and committed suicide eight years later, when Rosa was just 11 years old.
Rosa focused her research almost exclusively on the first few days of mammalian embryo development, the time after the embryo has implanted into the uterus, executes an extremely rapid programme of cell growth and migration and becomes patterned to form the first axes of the body plan: anterior-posterior (head to tail) and dorso-ventral (front to back). Over a period of 20 years her experiments moved seamlessly from her early descriptive classical embryology studies in the late 1970s and 1980s to define the genes and molecules controlling embryonic patterning. At the time of her death she had, in her relatively brief career, contributed important principles and insights into the mechanism governing the acquisition of anterior-posterior fates in the mammalian embryo. She performed many of these seminal experiments with her own hands and was also a gifted illustrator and writer, imparting her findings with great clarity and style.
OXFORD
For those interested in developmental biology, the 1970s was a good time to be an undergraduate at Oxford, with Richard (now Sir Richard) Gardner (FRS 1979) and Chris Graham (FRS 1981) (FRS 1975) in London doing some of their important early work in manipulating and understanding the mammalian embryo, which had until then lagged behind the study of the frog owing to its small size and inaccessibility. There was a real sense of movement and excitement in the field, and as an undergraduate Rosa had already decided to make a research career in embryology. She got the expected first-class honours in 1977 and decided not to carry on with medicine but rather to stay on in Oxford to do a DPhil, supervised by Richard Gardner and Ginny Papaioannou. As a graduate student, with her long mane of hair, trousers tucked into her boots and the ever-present cigarette dangling from her lip, Rosa cut a striking and somewhat aloof figure (figure 1). Her friends knew her as a warm, complicated, kind and engaging woman, whose fundamental shyness with strangers could sometimes be mistaken for coldness.
While many of her colleagues at Oxford were obsessed by understanding the development of the relatively simple pre-implantation-stage embryo, Rosa, encouraged by Ginny, decided to focus her attention on the issue of potency in the early post-implantation stage. At the time only descriptive work had been published as to how the founder population of the embryo, a very simple epithelial cup of cells, which develops within a protective shield of extra-embryonic cells, gives rise to the three so-termed germ layers-ectoderm, mesoderm and endoderm-that form the head-to-tail axis of the primitive embryo. After taking a short course on techniques for culturing embryos ex utero run by Denis New, she embarked on a series of daunting experiments. Using the tedious technique of autoradiography to mark and follow grafted cells, Rosa painstakingly first isolated and then grafted small fragments of tritiumlabelled tissue into host embryos with fine hand-held glass needles, then cultured these for 36 hours-the maximum allowable-to let the engrafted embryo develop to a more advanced stage. The few precious embryos that survived and grew normally were then embedded in paraffin wax and serially sectioned; the resulting slides were dipped in photographic emulsion to allow the transplanted cells to be found and scrutinized.
Her DPhil dissertation addressed the question of whether cells that were moved from a specific position along the anterior-posterior axis of a young-stage embryo to a different location would adopt the fate of their new location, or whether they were already specified at the time of transplantation. She found that posterior cells were more labile, readily contributing to the same type of tissue as their new neighbours, whereas anterior cells were more likely to have remembered their location, with a significant number of grafts giving rise to anterior ectoderm in spite of their posterior position. Rosa's very first paper, with her as the single author, in the Journal of Embryology and Experimental Morphology (subsequently renamed Development) in 1982 (1)* announced the important conclusion was that at these early stages 'there was no evidence that the normal fate of tissue from the three regions studied could be explained by pre-existing mosaicism in the embryonic ectoderm'.
Rosa was frustrated by only being able to culture explanted embryos in roller bottles for a day and a half-a very narrow window in the developmental programme of the mouse. She spent the next couple of years trying to master transplantation techniques that could potentially allow manipulated embryos to be transferred back into the uterus, to establish a placental connection and develop normally. She successfully accomplished this task by virtue of sheer determination and published her data in 1985 (2), but was the first to advise anyone requesting her protocols not to try it! On completion of her DPhil and a brief postdoctoral spell in Richard Gardner's laboratory, Rosa secured a prestigious Lister Fellowship that allowed her to set up her own independent group in the new Developmental Biology Unit (DBU), established within the Department of Zoology by the Imperial Cancer Research Fund. The DBU housed several colleagues working on fly development, and Rosa thrived in the collegial atmosphere. In particular her science benefited from her interactions and friendship with Phil Ingham (FRS 2002) and David IshHorowicz (FRS 2002). It was probably in this setting that she came to realize the power of genetics and the value of studying mutant phenotypes for teasing apart the complexity of the early embryo-a theme that she proceeded to develop in the following 15 or so years.
In the early 1980s the study of mouse development underwent an extraordinary transformation with the advent of two important technologies for manipulating the genetic make-up of the mouse. Frank Costantini and Liz Lacy, working in Chris Graham's laboratory in the Zoology Department, published the first report of a transgenic mouse carrying rabbit globin genes. Shortly afterwards came the discovery of mouse embryonic stem (ES) cells by Martin (now Sir Martin) Evans (FRS 1993) and Matt Kaufman in Cambridge, and the finding by the Evans laboratory that ES cells could be used to generate germline chimaeras. Rosa launched two new projects. First, she harnessed transgenic approaches to make a mouse reporter strain ubiquitously expressing the bacterial enzyme ȋ-galactosidase (gone for ever were the dismal days of autoradiography!). Fondly named Levi-her mouse with blue genes-he proved to be very useful, if only in the short term. Sadly he, like the product he was named after, faded with time because of a phenomenon of transgene methylation. She was able to use this strain to reveal extensive cell mixing in the early epiblast of mosaic embryos in a widely cited paper published in Development in 1989 (4) entitled 'An in situ transgenic enzyme marker for the midgestation mouse foetus and the visualization of inner cell mass clones during early organogenesis'.
In 1986, sparked by numerous debates at the Cold Spring Harbor Mouse course (see below) about exactly what cell types ES cells corresponded to in the normal embryo (before or after implantation), Rosa and I (E.R.) started a lasting collaboration. We decided on a rather simple first experiment. At the time I was a postdoc in Martin Evans's laboratory in Cambridge, and Martin was kind enough to give me the freedom to do independent experiments. I would inject blastocysts either with a single ES cell or with multiple cells and transfer them back into the uterus to develop. The experiment was carefully timed so that Rosa could drive over on Saturday morning to perform the dissections. She would arrive armed with dissecting instruments and a bottle of vodka. With me participating under Rosa's tutelage, each embryo was carefully separated into extra-embryonic and embryonic fragments. We would spend a relaxing Saturday evening gossiping over a nice meal and many drinks and finish the experiment the following morning so that Rosa could whisk the samples back to Oxford to complete the analysis the following week. We found that irrespective of how many ES cells were injected, they preferentially colonized only the embryo proper lineage and seemed to be excluded from the extra-embryonic lineage. Although in our initial experiments, in which we employed an enzyme isoenzymal difference to mark ES cells and host tissues, this segregation was not absolute, subsequent experiments clearly showed that ES cells are completely restricted to the embryonic lineages (in hindsight, Rosa was entirely to blame for our first somewhat sloppy result for not realizing that unlike herself I was not competent to dissect while hung over). The resulting paper in Development in 1989 (3), a year after I moved to Columbia University, proved to be one of our most cited publications because it allowed us, and countless other investigators, to use ES cell chimaeras to determine whether the early lethal phenotypes we were studying resulted from defects in the embryonic or extra-embryonic lineages.
Rosa's first mutant analysis was on the classic mouse mutation Brachyury (T), using homozygous T/T ES cell lines isolated in her laboratory by my (E.R.'s) former technician Lesley Cooke, who moved to Oxford together with her rabbit. Lesley and the rabbit lived in Rosa's house, because she had recently married and moved to the vicarage in Great Tew, a feudal village near Chipping Norton in Oxfordshire (see below). The rabbit, which was allowed the complete run of the place, wrought havoc in Rosa's house, eating everything in sight from the phone wires to the velvet curtains, but Rosa did not seem to mind-it was a small price to pay for her precious ES cell lines. In experiments initiated by Rosa with her student Penny Rashbass at the DBU (5), and subsequently continued by Val Wilson after Rosa moved to Edinburgh, they showed that the mutation functioned in a cell-autonomous fashion to impair cell migration in the posterior region of the embryo (6). This finding was entirely consistent with the demonstration at about the same time in Bernard Hermann's laboratory that the T phenotype results from the mutation of a novel transcription factor expressed in the primitive streak of the gastrulation-stage embryo.
COLD SPRING HARBOR
In 1983 Brigid Hogan (FRS 2001) persuaded Jim Watson ForMemRS, the director of the Cold Spring Harbor (CSH) laboratories on Long Island, New York, to sponsor a summer course on manipulating the mouse embryo. The advent of transgenic mice, ES cell lines and emergence of molecular biology technologies were astutely perceived by Brigid as tools of the future that would enable tremendous insight into mammalian gene function. Rosa was co-opted onto the third annual course held in 1986 as an assistant, and in the following two years together with myself (E.R.) acted as the organizer. Freed of the chores of normal life the 'mouse course', as it became known, was a time to think, to listen and to learn from a multitude of guest lecturers, and discuss endlessly. The CSH experience involved hard work and hard play and never more so than when Rosa was around. The Instructors and lecturers were assigned the 'Williams's' apartments as their headquarters and haven, and the many long evenings spent relaxing on the balcony, drinking and watching the boats in the harbour spawned many ideas for experiments and novel research directions.
I (S.R.) did my stint as instructor on the mouse course for a couple of years and returned as a guest lecturer several times. My sometime co-instructors/guest lecturers Phil Soriano and Robin Lovell-Badge (FRS 2001) shared a mid-June birthday with me, and each year the students would invariably discover this fact and lay on a party for us, with a mouse theme card designed and drawn by Rosa. Rosa also put her artistic abilities to good effect by frequently designing the annual course T-shirt (her design for the 10th anniversary is shown in figure 2) .
The mouse course overlapped with the advanced bacterial genetics (ABG) course and there was a certain amount of good-humoured rivalry between the mouse and bacteria camps, with us challenging them to make bacteria relevant to human biology and them defying us to do meaningful genetic experiments in a matter of days with what they saw as a clumsy and unwieldy model organism compared with the speed and elegance of their system. One evening's disputation between the mouse people and bacteria folk continued into the early hours until it was too late to go to bed and the only ones left arguing were two of the ABG instructors, Rosa and me (S.R.). We decided to call it a draw and go down to the beach to watch the sunrise with a bottle of single malt. The tipsy bacteria characters proceeded to dare us to go for a dip, which we initially resisted vigorously, but eventually the goading got too much for Rosa and to my consternation and the microbe-men's astonished delight, Rosa suddenly stood up, threw off her clothes and leapt into the sea. Convinced she would drown, I started frantically yelling to her to come back, but having long before removed my contact lenses, I quickly lost sight of her. The ABG instructors seemed to have no such fears, whooping and hollering with whiskey-fuelled joy. By the time I had scrambled to my feet and scrabbled for my spectacles in the bottom of my bag, Rosa was draped across the pontoon some 100 metres out in the harbour, basking like a mermaid in the sun's early rays.
Davor Solter and Barbara Knowles had come for a sabbatical at CSH in 1987 to make libraries of complementary DNA (cDNA) from pre-implantation-stage embryos, and in discussions with Davor, Rosa formulated ideas for making germ-layer-specific cDNA libraries. Rosa made trips to Davor's laboratory at the Wistar Institute in Philadelphia and then to Frieburg after he moved. She and Davor would happily spend the early mornings performing germ-layer separations. During time off from laboratory work they would indulge themselves in their other mutual interest and visit art museums. Davor remembers that the particular highlight of the collaboration was the daylong visit he arranged to view the immense collection of impressionist and modern art belonging to the Barnes Foundation, housed outside Philadelphia. However, although the sightseeing was a great success, on each trip some technical hiccup prevented the library construction process from succeeding and after a few abortive attempts Rosa abandoned the formal collaboration and instead sensibly started to populate her own laboratory with molecular biologists.
Never short of admirers, Rosa married Robin Denniston, publisher and vicar, first cousin to her adoptive father, John Peake, and 30 years her senior, in 1987. She had known Robin vaguely for most of her life and his children had been her occasional playmates while growing up. Rosa's journal reveals that she chose Robin after reading the letters he had written to his spiritual confidante, Dame Felicitas Corrigan OSB, a nun at Stanbrook Abbey, after the death of his greatly loved first wife. The letters touched Rosa profoundly, speaking to her sense of loss and inner emptiness and giving her hope for a resurgence of all the good qualities she felt had withered in her heart. She described herself as 'an effective, capable shell' (extraordinary to think that such a talented, successful and popular person could regard herself thus) and recognized in quiet, self-effacing but patently 'good' Robin someone who might be able to guide her to fulfilment.
EDINBURGH
Rosa had been in Oxford for too long and realized she needed a change of scene. In 1991 she moved to Edinburgh as a Senior Research Fellow at the Centre for Genome Research, and Robin gave up his beloved parish of Great Tew to accompany her. They bought a flat overlooking the botanical gardens and Rosa painted a huge mural depicting a safari scene, complete with giraffes, in the basement room that housed the pool table. This was a good move from a scientific point of view; during this period she started some new projects and much enjoyed working alongside Austin Smith, who had the laboratory next door. Soon after her arrival she was joined by Bill Skarnes, who had recently graduated from the laboratories of Janet Rossant (FRS 2000) and Alex Joyner in Toronto, and together they initiated a project to exploit gene-trap technology to isolate novel embryonically expressed genes encoding membrane proteins. Val Wilson joined the laboratory as a postdoctoral fellow and the work on the T mutation was continuing well. Other new laboratory members, including Barry Rosen and Ruth Arkell, a new PhD student all the way from Australia, were working towards building libraries and spirits in the laboratory very high. Ruth recalls that lab meetings were held on Friday afternoons at 4.30, and whoever was presenting had to bring the alcohol (students exempted-Rosa would supply it for these meetings) and this invariably led to the meetings progressing to the Union bar and then onto some other venue, like the Whisky Society in Leith-Rosa was a member and encouraged lab post-docs to join so that we had enough members to sign us all in.
From a personal point of view it was less successful. Robin did not really settle happily in Edinburgh, they started experiencing some difficulties in their marriage and decided on a trial separation.
MILL HILL
In 1993 Peter Rigby and John (later Sir John) Skehel FRS recruited Rosa to the Medical Research Council's National Institute for Medical Research (NIMR) at Mill Hill to head a Division of Mammalian Development. Once again the challenge of a new setting was accompanied by new projects. From a small nucleus comprising Ruth, Val and herself, Rosa's group grew in size, with the addition of young talented postdocs and students from around the world. The much discussed project of the 'germ-layer libraries' was launched in earnest. Exploiting Rosa's technical skills to provide the requisite tissues, Steve Harrison, Ruth and Sally Dunwoodie constructed and validated the libraries (8), which were then disseminated freely to allcomers. An in-house screen yielded handfuls of interesting genes expressed in the early embryo. For example, components of the Notch/Delta pathway (11) and novel transcription factors of the cited/mrg family were identified and characterized by Sally (13).
The move to Mill Hill also signalled a new start for Rosa and Robin's relationship. They bought a house in London, and in 1995 Robin was reinstated as vicar in Great Tew. Rosa stayed in London during the week and happily repaired to the country at weekends to fulfil her role as an unconventional but effective vicar's wife.
Over the course of the early 1990s, in addition to running the laboratory, reviewing grants and manuscripts and all the associated duties of academic life, in her spare time Rosa continued her grafting experiments. Inspired by the observations made in amphibian embryos by H. Spemann and H. Mangold in the 1920s and bird embryos by C. H. Waddington (FRS 1947) in the 1930s, that grafting of the so-termed 'organizer' region resulted in the formation of duplicated axes, Rosa attempted the same in the mouse embryo. Using blue tissue from the Levi mouse she tried notochord grafts (that failed because 'the bloody tissue wouldn't stay in place') and node tissue. The latter finally gave her the result she was hoping for, namely the appearance of a second neural axis in the host embryo. This was an outstanding accomplishment, yet Rosa's initial attempts to get her single-author paper published were frustrating. Typical of Rosa's style, she could not be bothered to battle with the editors; rather, she sent her manuscript to Development where it was promptly accepted (7). A technical tour de force, she was able to conclude that as in embryos of these lower species the 'mouse node organizes pattern during gastrulation' and that the 'exceptionally small mouse embryonic egg cylinder can be induced to form a second axis'. These experiments also employed the 'inherently sloppy technique of DiI labelling' (she loved to quote this criticism of her experiments by an anonymous sceptical reviewer), which allowed her to trace in live embryos the emergence of the new notochord from the grafted tissue. One result that puzzled her was that unlike the experiments in frog and chick her duplicated axes lacked any true anterior structures, whereas somites, a trunk tissue, were always found. In subsequent transgenic experiments done in collaboration with Robb Krumlauf's laboratory (10), they used genetic tricks to induce a second axis but, as with the node grafts, these too were incomplete. Rosa had several ideas as to why these axis duplications were truncated, but none entirely made sense to her. It was as if an additional 'anterior activity' was needed at an early stage, well upstream of signals provided by the node. It took a few more years for Rosa to unravel this mystery and come up with a mechanism she was satisfied with.
At the height of her powers, in early 1995, Rosa was diagnosed with breast cancer. Entirely in keeping with her character, Rosa engaged vigorously with the doctors treating her and eventually persuaded them to perform a double mastectomy to obviate, she hoped, any further worry about recurrence. After a short period of recuperation, Rosa returned to the laboratory and the momentum of her work continued apace.
The solving of the anterior patterning dilemma made great strides in the mid-1990s, when a new postdoc Paul Thomas arrived from Peter Rathjen's laboratory in Adelaide bringing with him two novel homeobox genes he had identified from screens performed in differentiating ES cells. As Ruth, now the third Australian member of the Mill Hill laboratory, recalls, these genes were both originally called Hes (Homeobox in ES cells-but then the nomenclature committee got involved and insisted that since they have a homeobox an 'X' had to be in the name). In differentiating ES cells they seemed to be expressed in endoderm cells, so the idea was that Paul would look at them in post-implantation-stage embryos to see if they were expressed in endoderm, and what a good idea that turned out to be! Paul showed that both were expressed in the very earliest population of primitive endoderm cells of the embryo and that, curiously, their expression was localized on the prospective anterior side of the embryo. In their first paper, based on studies of the Hesx-1 gene, they documented this remarkable expression pattern and using DiI labelling showed that the Hesx-1-positive cells migrated as the embryonic axis formed, to be replaced by cells derived from the classic organizer (9) . Surgical removal of the anterior visceral endoderm Hesx-1-positive tissue affected the ability of the embryo to form the most anterior regions of the neural axis properly. The interpretation of this set of findings proved to be Rosa's most brilliant and insightful contribution to mammalian embryology. She argued that because overt anterior pattern is present in the visceral endoderm that a 'mechanism for bestowing anterior pattern must exist' and that this depended on the 'presence of this anterior visceral embryonic endoderm during the early stages of gastrulation'. In follow-up studies Paul and Rosa showed the second gene, Hex, to be expressed even earlier (12) . Convinced that they had uncovered a new organizing activity, Rosa named this cell population the anterior visceral endoderm (AVE), and the term entered the literature. In collaboration with her Mill Hill colleague Jim Smith FRS, they explored the roles of the frog homologues of these mouse homeobox genes and Rosa was particularly pleased with the findings of Mike Jones and Josh Brickman, which pointed to a conserved role in anterior patterning in these lower vertebrates (16, 17). Somewhat disappointingly, loss-of-function mouse mutations engineered for both genes in Rosa's laboratory by Juan-Pedro Martinez-Barbera and Tristan Rodriguez proved not to give the predicted defect in establishing anterior pattern, although this work did uncover the important roles of each in patterning the anterior regions of the later embryo (18, 19). Nonetheless Rosa's hypothesis was soon validated by work from my (E.R.'s) laboratory, in which we showed that disruption of the signals that establish the AVE causes complete loss of anterior identity in the very early embryo. In the last paper we co-authored, accepted by Nature only days before Rosa's death, we outlined a molecular pathway underlying the reciprocal inductive interactions between the extra-embryonic and embryonic tissues that establish early anterior-posterior pattern (20) .
Rosa was rightly extremely satisfied by her seminal contributions to our understanding of the early mouse embryo and the revelation that the extra-embryonic cells were instrumental in patterning the early mouse embryo. Rosa and I (E.R.) wrote two very important reviews in the late 1990s for popular journals on axis formation in the mouse embryo (14, 15), with Rosa doing the bulk of the work. Her ability to turn discussions, rough notes, sketches into perfect prose and beautiful drawings within a matter of a few days was phenomenal (figure 3).
Late in 1998 Rosa started to display neurological symptoms, which she struggled to ignore until the crashing of her car into the railings at NIMR forced her to confront the situation. The diagnosis was dire-a large tumour in her brainstem and scores of smaller metastases throughout her brain. The prognosis was equally terrible-a matter of weeks or months at best. She returned to the vicarage at Great Tew, a place she loved and where she felt comfortable and at peace.
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THE FINAL YEARS
Because we were convinced we would lose Rosa imminently, there was a steady stream of visitors to the vicarage, among the most faithful and assiduous being Sally Dunwoodie and Tristran Rodriguez, who were living with their partners in the London house and looking after it in Rosa's absence. In many ways it was a charming, peaceful time-the beautiful old rectory, equally beautiful gardens, smoking, drinking and gossiping, trying to keep conversations upbeat and spirits high. Rosa, by now unable to walk without her 'trike', directed operations from her chair, a tapestry in various stages of completion always on her lap. It was during this period that she designed and sewed her 'genetics cushion', a gift for her god-daughter Maddie, daughter of her good friends Phil and Anita Ingham. It depicts a myriad of model organisms including Mendel's sweet peas, fruit flies, zebrafish and mice (figure 4). We continued to talk science-Rosa's mind was as sharp as ever-and occasionally had a splash in the swimming pool that Robin had obtained permission to install, provided the village locals had full access to it. But Rosa defied expectations and decided to live on. In early 1999 she resolved to submit to GammaKnife surgery and further radiotherapy. All her beautiful hair fell out but, entirely lacking in personal vanity, she decided against wigs or hats. Somewhat stabilized, and anxious to sort out postdocs and students as far as possible, she returned to the laboratory in the autumn of 1999. Although weak and immobile, with Sally at her side she re-entered fully into life at NIMR, presiding over weekly laboratory meetings, preparing papers, attending seminars, reviewing grants and manuscripts and working on a revised edition of the CSH course handbook, Manipulating the Mouse Embryo: a Laboratory Manual, with Brigid Hogan. At home in London, her bed was brought downstairs to the drawing room and devoted Sally took care of domestic arrangements. Despite her disability, according to Sally she never once complained or gave vent to her frustration. In fact she managed to make one feel quite comfortable with her situation. One evening she said to Sally and Stuart, 'I have had reason to contemplate my life recently, and I've had a bloody good one!' Despite her determination, Rosa was unable totally to defy the progression of the disease and she became increasingly fragile, finding it difficult to speak or make herself understood. She left the laboratory for the last time in May 2000 and went home to the vicarage at Great Tew, where she died a year later.
The last year was intensely distressing to all concerned, as Rosa fought to master her increasing weakness, pain and disability. She had had a brief spell at a local hospice, but hated it there and was determined to die at home in the vicarage. There were moments of great peace and tranquillity, Robin reading Trollope aloud or playing the piano. With her balance now completely gone, Rosa was promoted to a motorized wheelchair, and once or twice managed to get out into the lovely vicarage gardens. Somehow she had retained a modicum of control over her small motor movements and managed to keep her tapestry work going until the last few months of her life, the needle hovering painfully for what seemed like tens of minutes over each laborious stitch. This tapestry of a cat was embodied with love and determination, and although never quite finished it was made into a cushion and sent to Sally and Stuart's son Dominic, who is a godson of Rosa's. When even this activity became impossible there was a 'communal' tapestry-visitors were encouraged to pick it up and sew a few stitches-and Rosa clearly derived great amusement from our variously inept efforts. By now Sally had moved back to Australia to set up her own laboratory, but heroic Tristan visited every week, bearing printouts of emails from friends and colleagues all over the world and updating Rosa on news from the laboratory.
Robin, with neighbours, relatives, friends and Macmillan and district nurses, struggled to cope; with Rosa increasingly helpless but insistent on control, the situation was close to breaking point when Rosa finally agreed to submit to 24-hour home nursing care. As Robin wrote after her death, 'To cease upon the midnight with no pain was not given to her'. She had such strength and endured so much with dignity and courage, but for us lesser beings who loved her, it was very hard to bear and I (S.R.) do not believe that I was alone in my prayers for the merciful end to come as soon as possible. At 2.00 p.m. on 18 May 2001, Rosa finally died in the room that had formerly been the vicar's study, with Robin quietly speaking the beautiful words of Psalms 121 and 23 at her bedside.
Robin has said, 'perhaps religion is not a matter to be talked or written about, but something to practise'. Rosa's own spiritual beliefs are a matter of some confusion and speculation.
Apparently she was religiously observant at school in Sherborne, but as a young adult seems to have given some of her friends the impression that she was an atheist. In discussion with me (S.R.) after her cancer was first diagnosed, she said she was a hopeful agnostic, but in the last few months before her death, when she could still speak intelligibly, she told me she was convinced 'there is nothing'. The conviction that when you draw your last breath the lights go out finally and forever might explain the terrible tenacity with which she clung to life in the final months when she was so diminished and in such pain. That she never lost her dignity or control is testament to her greatness.
THE LEGACY
Despite her formidable reputation, Rosa was modest and self-effacing. Although a fierce critic of herself and her peers she was almost invariably kind and encouraging to students and younger scientists. For many years she was a co-organizer of the 'Molecular Genetics of the Mouse' meetings held annually and on a rotating basis either at the Cold Spring Harbor Laboratories or the European Molecular Biology Laboratory in Heidelberg. These meetings, still running today, provide a format for young investigators in the field to present their work to a large international audience. Rosa would always position herself in the front row, armed with her notebook and large tin of boiled sweets purchased en route at Heathrow. She would sit, suck and scribble (mostly careful little doodles of mice, as in figure 5 ), but could always be relied on to ask an interesting question at the end of each presentation, however terrible the talk had been. Of course, no matter how kind her question the student or postdoc was terrified that they were about to be shredded, little knowing that Rosa reserved this treatment only for her own laboratory members or senior colleagues! In her questions and in conversations later over a glass of wine (see the Frontispiece) she would make her junior colleagues feel that the work was important and significant, often suggesting an idea for an experiment or reminding them of overlooked papers published years before that they needed to look up as soon as they got back to the laboratory. They were thrilled as well as intimidated by these exchanges. Every year since Rosa's death the 'Mouse meeting' kicks off with the 'Rosa Beddington Lecture', so the new generation of mouse biologists is introduced to the work of one of the truly influential embryologists of our time.
As well as her seminal scientific contributions, Rosa provided a great service to the community by her contributions to the British Society for Developmental Biology (BSDB), for which she was the meetings secretary between 1990 and 1995. The BSDB also benefited from Rosa's artistic talents because she designed the Society's Waddington medal (figure 6), awarded for outstanding research performance as well as services to the subject community. The design of the medal shows on one side an ammonite, a fossil creature, whose shell reveals its entire life history; on the other side is the inscription in Greek 'one entity incorporates into itself all other entities of the universe' and a snake eating its tail, symbolizing feedback control. Rosa was herself the second recipient of the Waddington medal in 1999. After her death, the BSDB instituted the Beddington medal (figure 7), a lasting memorial to one of the greatest talents and inspirational leaders of the developmental biology community. Awarded annually for the most outstanding PhD thesis submitted in the previous year, the design of the medal, mice on a stylized DNA helix, is from one of Rosa's own drawings. 
